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Introduction
There have been many reports on the band-edge emission and quantum confinement of Si/Si.,_,Ge,/Si quantum well structure in recent year, since the band-edge emission from Si.,_rGe,/Si heterostructures grown by rapid-thermal chemical vapor deposition was firstly reported by Sturm et al.1)-a) The band-edge emission from a Si,_,Ge, well layer is an indication of the broken translational symmetry in the Si.,.,Ge* crystal and is effected through momentum-conserving scattering due to atloy disordering in the Si'-,Gq well layer. Recently, light emission by carrier injection was reporteds) and the Si/Si1--Ge,/Si quantum well structure has attracted more attention as a material for future optoelectronic integrated circuits (OEIC).
Molecular beam epitaxy (MBE) has been recognized as a powerful tool to achieve abrupt Si/Ge heterointerfaces. This is because the MBE growth is perfomed at sufficiently low temperature (400-600 "C) that thermal diffusion of atoms can be avoided. The low temperature MBE growth, however, causes the crystalline imperfection in the grown layer due to insufficient surface migration of deposited atoms. These crystalline imperfections are likely to act as non-radiative centers. For these reasons, Usami et al. reported that the high growth temperature above 600 oC is necessary for formation of a high quality Si/Si1_,.Ge*/Si quantum well which shows the band-edge luminescence.u)
In order to obtain the intense band-edge emission from the Si,.,Ge, alloy layers, we have investigated the crystalline quality of Si/Si.,-,Ge*/Si quantum wells 
2(d))
. These peaks represent the recomblnation of bound excitons without phonon assistance due to Si-Ge alloy randomn€ssl)-0) and that with TO-phonon assistance in the Sio.rGeo., well layer, respectively.
The energy difference between SiGe(NP) and SiGe(TO) lines is about 58 meV which closely matches the TO phonon energy of bulk Si. On the other hand, the band-edge emission is not observed from the SQW samples grown above 600 oC and subsequently annealed at 900 "C ( Fig. 2(c) 
